This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



•^LACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 



^ BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 





As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



per 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 
A61F 13/15, 13/20 



Al 



(11) International Pnblication Number: WO 91/11977 

(43) International Pnblication Date: 22 August 1991 (22.08.91) 



(21) International Application Number: PCT/US9 1/00693 

(22) Internationa] Filing Date: 31 January 1991 (31.01.91) 



(30) Priority data: 
478,802 



12 February 1 990 (12.02.90) US 



(71) Applicant: THE PROCTER & GAMBLE COMPANY 

[US/US]; One Procter & Gamble Plaza, CincinnatL OH 
45202 (US). 

(72) Inventor: FURIO, Diane, Lynn ; 7225 Overcliff Road, Cin- 

cinnati, OH 45233 (US). 

(74) Agents: WITTE, Monte, D. et al.; The Procter & Gamble 
Company, Ivorydale Technical Ctr., 5299 Spring Grove 
Avenue, Cincinnati, OH 45217-1087 (US). 



(81) Designated States: AT (European patent), AU, BE (Euro- 
pean patent), BR, CA, CH (European patent), DE (Eu- 
ropean patent), DK (European patent), ES (European 
patent), FI, FR (European patent), GB (European pa- 
tent), GR (European patent), IT (European patent), JP, 
KR, LU (European patent), NL (European patent), SE 
(European patent). 



Published 

With international search report. 



(54) Title: ODOR CONTROLLING COMPOSITIONS AND ARTICLES 



(57) Abstract 

Zeolites having "intermediate" Si0 2 /A10 2 ratios are used to control odors. An "intermediate" ratio is when the 
Si0 2 /A10 2 ratio is less than about 10. The intermediate zeolites find use in catamenials, diapers, pantiliners, bandages, and 
the like, where control of odors associated with body fluids is desired. Combinations of intermediate zeolites with other 
odor controlling materials is also disclosed. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identity States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


ES 


Spain 


MG 


Madagascar 


AU 


Australia 


FI 


Finland 


ML 


Mali 


BB 


Barbados 


FR 


France 


MN 


Mongolia 


BE 


Belgium 


GA 


Gabon 


MR 


Mauritania 


BF 


Burkina Faso 


GB 


United Kingdom 


MW 


Malawi 


BG 


Bulgaria 


GN 


Guinea 


NL 


Netherlands 


BJ 


Benin 


GR 


Greece 


NO 


Norway 


BR 


Brazil 


HU 


Hungary 


PL 


Poland 


CA 


Canada 


IT 


Italy 


RO 


Romania 


CF 


Centra! African Republic 


JP 


Japan 


SO 


Sudan 


CG 


Congo 


KP 


Democratic People's Republic 


SE 


Sweden 


CH 


Switzerland 




of Korea 


SN 


Senegal 


CI 


Cote d'lvoiru 


KR 


Republic of Korea 


SU 


Soviet Union 


CM 


Cameroon 


LI 


Liechtenstein 


TD 


Chad 


CS 


Czechoslovakia 


LK 


Sri Lanka 


TG 


Togo 


DE 


Germany 


LU 


Luxembourg 


US 


United States of America 


DK 


Denmark 


MC 


Monaco 







WO 91/11977 



PCT/US91/00693 



ODOR CONTROLLING COMPOSITIONS AND ARTICLES 
TECHNICAL FIELD 

The present Invention relates to odor-controlling agents 
5 which are especially useful in articles such as catamenials, 
diapers, bandages, adult incontinence garments, and the like. The 
odor-controlling agents herein are designed to combat a broad 
spectrum of odoriferous materials, including sour "ammonia-type" 
odors. 

10 BACKGROUND PF THE INVENTION 

A wide variety of absorbent structures designed not only to 
be efficient for the absorption of body fluids such as blood, 
urine, menses, and the like, but also to be sanitary and comfort- 
able 1n-use are known in the literature. Disposable products of 

15 this type generally comprise some sort of fluid-permeable topsheet 
material, an absorbent core, and a fluid- impermeable backsheet 
material. Various shapes, sizes and thicknesses of such articles 
have been explored in an attempt to make their use more comfort- 
able and convenient. 

20 One particular aspect of sanitary products which has been 

under Investigation for many years Is that of odor control. Many 
body fluids have an unpleasant odor, or develop such odors when in 
contact with air and/or bacteria for prolonged periods. The 
literature 1s replete with references relating to odor control in 

25 products such as diapers and catamenials. 

Various odor-coritfoTling agents have been disclosed in the 
literature. In particular, certain zeolltic materials are 
becoming known for their odor-controlling properties. Zeolltic 
materials are generally quite safe, and while they do effectively 

30 control many odors associated with body fluids, it has been 
determined that, unfortunately, they do not provide optimal 
control for ammonia odor and similar odors, presumably associated 
with short-chain amines and/or urea. This 1s particularly true of 
the so-called "high ratio" (S10 2 :A10 2 ) odor-control 11 ng zeolites. 

35 It has now been determined that certain "intermediate ratio" 

(S10 2 :A10 2 ) zeolites are quite effective for adsorbing amine-type 
odors. 
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Accordingly, the present Invention provides a means for 
safely and effectively overcoming the deficiencies in the art- 
disclosed "high ratio" zeolltlc odor-controlling agents by 
replacing them with "Intermediate ratio" zeolites, or by using 
both types in combination. These and other advantages associated 
with the present Invention will be seen from the disclosure, 
hereinafter. 

BACKGROUND ART 

The patent literature contains a considerable number of 
references relating to odor control In sanitary products such as 
diapers, bandages and catamenlals. The following are 
Illustrative. 

EPO Patent Application nanaogp (published 3/1/89, U.S. 
priority 8/28/87), relates to a swellable polymer coated on a web 
or tissue, and with a deodorant powder, for use In fluid absorbent 
structures such as sanitary napkins. 

V.St 1*385x522 (5/31/83) by S. 0. Odelhdg, assigned to 
Landstlngens InkBpscentral teaches copper odor control agents used 
on the surface of absorbent articles. 

VtS, 3,804,094 (4/16/74) by K. ' Dossou, M. Gascon, 6. 
Manoussos, assigned to L'Oreal Fr teaches a periodic add odor 
control agent used on the surface of an absorbent article. 

U.S, 4i$»,41P (6/25/85) by 2. Hagiwara, H. Ohkl, S. Hoshlno, 
S. Nohara, S. Ida, K. Tagawa, assigned to Kanebo, Ltd. and Kanto 
Chemical Co., Inc. teaches zeolite particles (doped with bacteri- 
cidal cations) assertedly stably held in a fibrous web by incorp- 
orating some portion of meltable fibers 1n the web, and applying 
heat; said to be useful as the "outside cover layer" In, e.g., 
"general sanitary goods". 

Japanese J63224734-A (88.09.19) Priority 87JP-058738 

(87.03.16) J63224734 ASK KK relates to a paper comprising a powder 
or fiber obtained by grinding seplollte, said paper having 
deodorizing capacity. 

Japanese J6?24226]-A (88.10.07) 87JP-076111 J63242261 ASK KK 
relates to an odor-absorbing mat with seplollte powder, a nonwoven 
fabric layer, and what appears to be a sheet to which the 
seplollte is attached by adhesive. 



WO 91/11977 PCT/US91/00693 



10 



Vr?, 8iW0,41g (9/28/54) by F. A. Shuler teaches particles of 
odor-absorbing materials uniformly affixed at the interstices of a 
permeable web by adhesive to provide an odor absorbent medium for 
e.g., catamenials. Particulate carbon, silica gel and activated 
alumina are noted. Shifting/displacement of the particulates is 
assertedly avoided and the sheet Is flexible. 

V,$, 3tW8tW (6/11/63) by R. L . Atkinson, teaches halogen- 
ated dlphenyl methane derivatives "advantageously placed on the 
surface of a catamenlal dressing- to "obtain prompt deodoHzlna 
activity". 

Japanese JM14W (J8701986S) teaches the manufacture of 
powder (includlhg zeolites) sheets by laminating the powder 
between a first and second sheet. Powders Include activated 
15 carbon, zeolite, etc. the abstract Indicates use 1n catamenials 
or deodorizing materials. 

BE=ai544£ (Abstract) teaches sanitary towels with chlorophyll 
crystals or activated carbon, either in the absorbent layer, on 
the surface, or (per abstract) between. 
2Q ABSCQUS (odor-control molecular sieve from Union Carbide) - 

Use In diapers and catamenials Is specifically noted In Union 
Carbide brochure (A. j, 61 off re 1988). The brochure Indicates 
that UC's market research shows, potential benefits in such 
products. U.S. Patents 4,795,482 and 4,826,497, relate to 
25 ABSCENTS used as an odor-controlling agent, generally, and 1n 
sanitary products, 1n particular. 

Various other patents relating to various absorbent gelling 
materials, topsheets, diaper and catameolal designs, and the like 
are listed in the Detailed Description and Examples, hereinafter' 
All documents cited In this specification are incorporated herein 
by reference. 

summary np ray TNYFMTQ 
The present Invention relates to a method for decreasing 
odors associated with bodily fluids such as blood, urine, and the 
35 like, comprising contacting said fluids with an odor-controlling 
amount of an intermediate ratio S1D 4 /A10 2 zeolite. Zeolites of 
this -intermediate" type are those wherein the S10,:A10 2 ratio of 
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said zeolite Is less than about 10. The method 1s especially 
useful when the bodily fluid comprises menses. 

In an optional mode, the method herein can be one wherein the 
5 intermediate ratio S10 2 /A10 2 zeolite 1s used in combination with a 
high ratio S10 2 /A10 2 zeolite. Alternatively, the Intermediate 
zeolite 1s used in combination with activated carbon; or the 
"intermediate- and "high- zeolites can both be used in combination 
and conjointly with activated carbon. 
10 The Invention also encompasses articles of manufacture 

comprising a fluid-absorbing pad, or the like, said pad comprising 
one or more water-wettable fluid-absorbing materials and an 
odor-controlling amount, generally at least about 0 2 g 
typically 0.24 g. to 0,4 g. of an intermediate ratio S10 2 /AlY 
15 zeolite. More zeolite can be used, as desired. Typically, such 
pads comprise at least 0.3 g of said zeolite. Such pads find use 
especially as sanitary napkins or pantlliners. 

The invention thus .provides disposable diapers, sanitary 
napkins, pantlliners, and the like, wherein said fluid-absorbing 
20 pad is interposed between a fluld-penneable topsheet and a fluid- 
Impermeable backsheet. In an alternate mode, the zeolite can be 
present 1n the topsheet. Such articles can additionally comprise 
a high ratio S10 2 /A10 2 zeolite, activated carbon, or mixtures 
thereof. Sanitary napkins are an especially preferred article 
herein. ' 

25 

All percentages, ranges and ratios herein are by weight 
unless otherwise specified. ' 

DETAitFn nrsrRypffnrc 
The compositions and methods for controlling odors in the 
30 manner of this Invention Involve the use of zeolltic-type 
materials, as described more fully hereinafter. 

The articles which employ said zeolltlc odor-control tech- 
nology can be prepared using constituents that are otherwise very 
well-known in current commercial practice, and reference can be 
35 made to the various patents mentioned herein and to the general 
sanitary products patent literature and trade catalogues for such 
items. Such Items typically comprise an absorbent "core" inter- 
posed between a "topsheet- and a "backsheet". Likewise, methods 
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and apparatus for assembling disposable diapers, catamenials 

5 "bile the constituents used m the assembly of cata...!.!. 

disposable d,.p. r s, aod the m m ^JJL ^ZZlo 

^ * «»nt1oned by „y of „ „ t0 ^.J^ 

the present 1„».„tf,„ P „, <les 1n th , „ ove , « 

1t«B. or th.tr e,«.„T«,ts, into the odor-controlling absorb! 
10 ~t.H.,s and structures disclosed herein, rether ,„ n 6 
constituents per se. n the 

2..11 . -serial, of the type used ,„ th . pr , cttM „ f ™ of 
t o. is woll-kn^,, .„„ CM ^ the . J „ ou 

15 literature for typical synthetic procedures. ' ' 
In order to assist the foramlator and user of th. to™... 
t1.ns, articles and »tbods of this Invention (but not b y™w 'f 

s 2"'; TIT ,S " » « XeTur. 

described in the follnrtp, „, fermM t(utS! 2 sy|m r S T 

M ACS Swosi™ Series 398 , £ds , „. ^ „ f™* 15 ' 

(1989) page. 2 . 7i ZEOLITE MOLECULAR. SIEVES, Structure Ch.. , 
»d «». by o. ^ John ,1,ey , s.ns\ 9 ^s « 7 

ZEOLITES D 3 w' 352! * DE " N AWUCSTWNS ° F ™ S m 
ZEOLITE, Ph.D. Dissertation of S. H. Kutnicki, U. .f Utah (19801 

" EE r. Sr* H,crof "- s — «• - K 

of th.' «J° > * t m ' mtm * ** "» »"»t.s used herein are not 
1* ""7" *•»- Hordenttes and so™ type" 

zeolites, since these «y cause asbestos-type s.fet7 IsL 
3 „ Accordingly, the ten, •„„„. , s ^ J£ IjA' ' 
e»c«p.ss only the n,„«broo s zeolites. HorT P ?£L* 
thet th. zeolites used herein be substantially Wr^p ob c C 
tbey generally «„st function to ad.,.rb odors In mlr 'lnll , 

3 herein. While some naturally. occurring zeolites meet th. 
ob ec t v e f thls ■< ■ the synthetic 2 eol1te? 0 f t ty 

available in commerce are generally more preferred. 
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In general terms, traditional zeolites comprise an aluminate/ 
silicate framework, with associated cations, N, providing overall 
electrical neutrality. Empirically, the zeolite framework can be 
represented as 

X AlOj . y $10* 
and the electrical neutral zeolite as 

x/n M . x A10 2 . y S10 2 . z H 2 0 
wherein: x and y are each Integers, H 1s a cation and n 1s the 
m charge on the cation. As noted by the empirical formula, zeolites 
may also comprise waters of hydration (z H 2 0). Reference tq the 
literature will Illustrate that H can be a wide variety of 
cations, e.g., Na+, K+, NH 4 +, alkylammonium, heavy metals and the 
like. The practice of the present Invention does not require any 
1S particular selection of cation; accordingly, sodium Ion is con- 
venient and preferred. 

It 1s to be understood that a first class of preferred 
zeolites used herein has entirely different ratios of S10 2 /A10 2 
than the zeolites disclosed In U.S. Patents 4,795,482 and 
20 4,826,497. Stated otherwise, the ratio of Integers x and y in 
this first class of zeolites Is such that the zeolites are 
typically characterized as -Intermediate" slllcate/alumlnate 
zeolites, whereas those of U.S. 4,795,482 and 4,826,497 are "high" 
slllcate/alumlnate zeolites. 
25 While not Intending to be limited by theory, it appears that 

the slllcate/aluminate ratios of the "intermediate" zeolites used 
1n the practice of this Invention result in several advantages 
over the "high" zeolites. First, the Intermediate zeolites have a 
higher capacity for amlne-type odors than the high zeolites. This 
3Q Is Important to controlling urine and menses odors. Second, the 
Intermediate zeolites have a larger surface area (700-800 mVg) 
than the high zeolites (ca. 400 mVg). This results 1n more 
efficient odor adsorptlvlty, on a wt./wt. basis; or, In the 
alternative, allows less zeolite to be used to adsorb a given 
3s amount of odor. Third, the Intermediate zeolites appear to be 
somewhat more tolerant to moisture, and retain more of their 
odor-adsorbing capacity In the presence of water. 
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The "Intermediate" zeolites used 1n this Invention are 
characterized by S10a/A10 2 molar ratios of less than about 10 
Typically, the molar ratio of S10 2 /A10 2 will range from about 2 to 
about 10. 

The synthesis of intermediate zeolites forms no part of the 
present Invention since various syntheses are known 1n the exten- 
sive zeolite literature. The following is given simply by way of 
Illustration, and not limitation, of a synthetic procedure 
Zeolite Synthesis 

In general, zeolites are synthesized by hydrothermal 
crystallization of alkaline (pH >8 and preferably higher) reactant 
mixtures. The synthesis can be viewed as 3 major stages with each 
having sub-steps: (1) combining and gelation of reactants; (2) 
i5 crystallization; and (3) post- treatment. The resulting zeolite Is 
not only a function of the reactant mixture but also is equally a 
function of the synthetic conditions. External factors such as 
temperature, pressure, time, etc. highly influence the crystalline 
structure. 

2o For traditional zeolites, the reactants commonly consist of: 

silica source + alumina source + base + water 
A host of starting reactants are available; some typical 
silica and alumina sources are noted as follows. Silica sources 
Include: silicates; silica sol; silicic acid; silica gels; silica 
25 glass; minerals; and other zeolites. Alumina sources Include: 
aluminum hydroxide; aluminum salts; metal alumlnates; aluminum 
nitrate; aluminum sulfate; pseudoboehmTte; and various minerals. 

While different starting materials can yield zeolites, the 
same zeolite can be made from different reactants. Some reactant 
variables Influencing the structure and composition of the final 
zeolite are: 

- the identity, ratio and order of addition of the reactants; 

- the strength of the base; 

- the temperature (ambient to ca. 100'C); 

35 " mechanical agitation such as stirring; and 

- the gelation .time (1 hour to days). 
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Once the desired gelation is achieved, the gel is transferred 
to a teflon or stainless steel container and placed in an 
autoclave. Crystal formation begins as the gel 1s subjected to 
5 constant or variable temperature at autogeneous pressure for an 
indefinite time. There are basically 3 recognized phases during 
transformation of the gel to crystals. The phases are (1) 
induction or nucleation (first crystal appears); (2) crystal 
growth; and (3) phase transformation. Some factors Influencing 
w the rate at which crystals form and grow are the temperature, pH, 
addition of seed crystals or tempi ating materials for structure 
directing, stirring and centrifugatlon. 

After phase transformation, the slurry Is removed from .the 
autoclave and filtered. The crystals are washed and dried at ca. 
100'C. Further modifications are possible 1f so desired. 

POSt-Synthesis Modification* 

Some post-synthesis modifications are a means of obtaining 
other traditional zeolites. For instance, counter ions can be 
exchanged such as: 

Na-zeol1te + NH 4 C1 -> NH 4 -zeolite 

or 

Na-zeolite + HC1 H-zeol1te 
imparting unique adsorptive forces and modifying the pore size of, 
for example, an A, X or Y zeolite. Additionally, stabilization of 
25 traditional zeolites 1s possible. For example, a typical method 
of- synthesizing an ultrastable zeolite Y (USY) such as "VALFOR 
CP300-56" 1s as follows: 

HaY + NH 4 + or NH+ exchange - NH 4 NaY + calcine (650-800*C) - USY 
Synthesis of Special 7«.nif tfT 

3Q Several post-synthesis modification methods exist for making 

special zeolites. The methods include (1) pore modification; (2) 
surface modification; and (3) structural change. The first two 
methods consist of adsorbing species by chemical vapor deposition 
inside or on the zeolite. Pore modifiers such as S1H 4 and BH, and 

35 surface modifiers such as S1(0CH 4 ) 4 , S1C1 4 , TiCl 4 and SeCl 4 have 
been used to Impart new unique properties to the zeolite. The 
most frequently used structural change method 1s to remove alumina 
from the main framework (I.e., de-aluminate). De-alumi nation can 
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be performed by one of several routes such as (1) a , t „ , . 

B) turn (700-900.C,; or „, treataeM " 

temperatures. An example of d...lu.,„,t,o„ „. S,C ' 4 " «" 

5 Th. r f!"!" * * H,EDTA * *-»*P««W Zeolite Y 

The following references further illu.w. .t 
intenedlate zeolites of th. iZ. " ustr,te the '""""is of 
Canaan, T. R. lt„T„a c T STf here '° ! ^ B " 

„ «• H. -Z«l,t., ano T*Mr- Synthesis- z,,', , 2 1 X Jl"' 

W. M, Meier and J. B. Uytterhoeven (1973). *' 

15 A wide variety of Intermediate zeolites ' <..it.ki * 

herein are comnerclallv ^.n,n V "°ntes suitable for use 
as PMi.Ji.Tr? ava11aW * from comnerclal suppliers such 

300.63, ^^^^^y* f ««■ 

Quartz, and the CBV100 sen « T ' Phnad6l P«*a 

» above, of .eomes W^ S . ^ *•■*-«■. as noted 

particle size range (see- Afiscrirrc a m 5 m1cron 

Control by A J LIT ' * Approach 

Corpor tlon) L l^'™* * ^ Union 
ate- aim. ! * are > refe ^d over the "Intermedl- 

ate zeolites when control of odors associated with Ji* 
Pounds, e.g., thiols, rorcaptans as JlT« ! C ° m - 
odors, is desired 500,6 COntro1 of arain * 
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The use of zeolites of the ABSCENTS type to control odors 1s 
fully described 1n U.S. Patent 4,795,482, January 3, 1989 0 
Gloffre and Marcus. In general, these molecular sieve odor- 
5 controlling agents appear to function by entrapping by chemical 

adsorption odoriferous substances within their molecular lattice 
structures. Whatever their mode of action, these odor-controlling 
agents car . be characterized by their physical parameters, as 
follows. These agents are reported by Gioffre and Marcus to be 
1(} crystalline siliceous molecular sieves 1n which at least about 90 
and preferably at least about 95, percent of the framework tetra- 
hedra oxide units are S10, tetrahedra and which have a sorptive 
capacity for water at 25'C and 4.6 of less than 10 weight perce t 
In the case of aluminoslHcate molecular sieves, those -hioh 
ratio- zeolite odor-controlling agents have a framework S10 2 /A10 
molar ratio of from about 35 to infinity, and preferably f^O 

at W T* WS " 0leCUUr Sl6VeS haV6 * *- <*™ter of 
at least 5.5 Angstroms, preferably at least 6.2 Angstroms 

Preferably the adsorption capacity for water vapor at 25'C aTa 
water vapor pressure (p/p 0 ) of 4.6 is less than 6 weight percent 
As stated by Gloffre and Marcus, the efficacy of these mole ul, r 
"I! S " 0t ep6n f nt - the ce of the water of hydration 
1n the internal cavities of the microporous structure as a result 
of their hydrothermal formation. I„ f act , at least a mLor 

" hXT; U$Ually / Ubstant1a1 ^ ™> of this original water of 
hydrat on Is removed in the process of removing any pore-blocking 
tempting agent which may be present in the adsorbent. Calcina- 
tion effectively removes any organic moieties. Also, water 
*.sh ng, eaching or washing with a caustic or dilute mineral acid 

30 e ct l f adVa " t89e ° USly Ut,l1Z6d t0 rem0V6 eXt —°" synthesis 
reactants from the pore system. Lowering of the alkali metal 

content particularly the nonzeolitic, i.e., occluded alkali metal 
compounds can also be beneficial. These procedures also serve to 
remove the original water of hydration. 

35 „„, * fU ? 6r d1SCl0S6d by G1offre and Ha ^us, such siliceous 
molecular sieves include the microporous crystalline alumlnosili- 
cates, I.e., the zeolitlc molecular sieves as well as the so- 
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called silica polymorphs. With respect to the latter composi- 
tions, their crystal lattices are Ideally formed entirely of S10 
tetrahedral units, but the as-synthesized forms commonly contain 
s at least trace amounts of aluminum derived from aluminum impuri- 
ties in the synthesis reagents. The alumlnoslllcate molecular 
sieves comprise the large xlass of, well-known crystalline 
zeolites. These high-silica molecular sieves are either commer- 
cially available or are prepared by methods well-known in the art 
1Q Involving direct hydrothermal synthesis or Involving certain types 
of crystal lattice deal umi nations. A comprehensive review article 
by E. M. Flanigen concerning both, "high" S1/A1 zeolites and silica 
molecular sieves Is published in "Proc. 5th Int. Conf. Zeolites 
Naples, 1980-, L. V. d.,.Rees, e.d., Heyden, London, pp. 760-780* 
It 1s to be understood: that all such materials are referred to 
herein simply as "zeolites", for convenience. 

With respect to the foregoing ABSCENTS odor-controlling 
agents, 1t 1s Important that their pore system be open so that the 
internal cavities of the crystals be accessible to the odor 
molecules. In the case of the alumlnoslllcates or silica poly- 
inorphs produced using large organic templating ions such as 
tetraalkylanoonlum ions, 1t is necessary to remove charge balanc- 
ing organic Ions and any occluded templating material In order to 
permit adsorption of the odor molecules. I„ s „ch a removal 
2s process and also in the removal of Inorganic debris, the original 
water of hydration is also removed. Upon exposure to the atmos- 
phere, a portion of the water of hydration Is reacquired, but this 
does not affect the characteristics of the molecular sieves which 
are preferred for the practice of the present Invention, I.e., the 
molecular sieves can be employed ,1n , either a hydrated or dehy- 
drated state, but, m general, the dehydrated state is preferred 
In the case of most of the deal umi nation procedures referred- to 
above, the original water of dehydration is also removed, and can 
similarly be replaced, if desired, for the practice of the 
invention. 
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More specifically, Gioffre and Marcus disclose that the class 
of their disclosed medium to large pore siliceous molecular 
sieves, from which the original, as-synthesized water of hydration 
5 has been substantially removed, and which have a capacity for 
adsorbed water of not greater than 10, and preferably not greater 
than 6, weight percent when measured at 25*C and a water vapor 
pressure (p/p 0 ) of 4.6, function In an extraordinary manner with 
respect to odor elimination. Many of the synthetic zeolites 
iq prepared using organic templatlng agents are readily prepared in a 
highly siliceous form - some even from reaction mixtures which 
have no Intentionally added aluminum. These zeolites are markedly 
organophllic and include ZSM-5 (U.S. Patent 3,702,886); ZSM-11 
(U.S., Patent 3,709,979); ZSM-35 (U.S. Patent 4,016,245); ZSM-23 
15 (U.S. Patent 4,076,842); and ZSM-38 (U.S. Patent 4,046,859) to 
name only a few. According to these authors, the silica molecular 
sieves known as siHcallte and F-sllicallte are particularly 
suitable for use as odor-controlling agents. These materials are 
disclosed in U.S. Patents 4,061,724 and 4,073,865, respectively 
To the extent the aforesaid siliceous sieves are synthesized to 
have SiO a /A10 2 ratios greater than is, they are frequently 
suitable for use 1n the present articles without any additional 
treatment to increase their degree of hydrophoblclty. Molecular 
sieves which cannot be directly synthesized to have both the 
25 desired high S1/A1 and/or degree of hydrophoblclty ratios can be 
subjected to dealumination techniques, fluorine treatments and the 
like, which result in organophllic zeolite products 
High-temperature steaming procedures for treating zeolite Y which 
result 1n hydrophobic product forms are reported by P. K. Maher et 
al, -Molecular Sieve Zeolites-, Advan. Chem. Ser. 101, American 
Chemical Society, Washington, D.C., 1971, p. 266. A more recently 
reported procedure applicable to the manufacture of -high" zeolite 
species generally, involves dealumination and the substitution of 
silicon Into the dealuminated lattice site. This process 1s 
3s disclosed in U.S. Patent 4,503,023 Issued March 5, 1985 to Skeels 
et al. Halogen or hallde compound treatments for zeolites to 
Increase their hydrophoblclty are disclosed 1n U.S. Patents 
4,569,833 and 4,297,335. Steam-treated zeolite Y, prepared per 
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U.S. Patent 4,331,694, and denominated "IZ-10", Is , particularly 
useful odor-controlling agent. Particularly 
Verlous ether wd,f,.d zeolite-type ..terl.l,, such as the 
~n g ane S e-al.»1num-phospherus- s nic.n.,«ide «oi. c „i, r s1em 

cTh " m *> m **>i*« u«mi t. Z, 

b * us,< S« «lso U.S. Patents 4,604.110 , 4 437 .» 

end 4 648 ,77. for e*er aeolitlc ^.r-centr.,;^'^:;;"; 2 '' 
"• flosortBlt flflTintl HlltrrUl - As Is w.li. known fro . 

10 rT" C T rC,, V rlCMM ' Selling eater 1.1s ( sonett « s 

referred te as "super-sorters") are Decerning broadly used 1„ 
ebser ent ertldes. ,„ ,.„,„,, such m , f 

for their fluld-absortlng parties. Such .atert.T ft™ 

15 In' . If P "* er ™' tWe of ^"Wl-fmlng. .bserbent 
g. in, «ter ,l 1s b«id .„ p.,y, c1ds , especially p.^* 
« d Hydrogel-f^n, ^Wic Materials of this type JT2£ 

** «** 0.... l^lds, such a, ,7,er 

My fluids. 1.b,be sua fluids *d therrty f, ra hyiro9 ,^ % 

c«, be aceulnKl end held. These preferred abserbent eel li I 

si ghtly cross-linked, tfrtlally neutralized, hydrogel-for. „ 
P. y«r «ten„, prepared free pe,y«r, 2a b,e. unsaturated, « d 

25 oil! m ° m "- ! " SUCh MteHa,s - "» P"y«r1c cedent 
f.r«d ft» unsaturated, aCd-contalnlog ™no«rs «.y ccaprlse the 
"tir. gell.ng „e„, or w „, grafted onto ether types Z „,yl 
■»1et1.s such as starch ^cellulese. Acrylic add grafts starch 

ZT* t"V,' tWe - Tte «» P«'--- it." 

Selling wUrials Include hydrelyzed acrylonltrlle grafted starch 

Z 1 -Tic »hydr.d,. .^ 

eopolyners and cognations thereof. E sp, c i a „y 

absorbent gellln, -ter^are the po,yacry,.£\T. c ^ c« 
grafted starch. 

35 f ""^"L"' 6 Mt "» * tbe ""Ponents of the pre- 

ferred absorbent gelling „ter1.ls, such MterUls ,„ 

he slightly cross-llntad. Crtssllnlclng serves to render thes 
prefers hydrog.l-for.1n4 absorbent mterlals substantially 
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water-Insoluble, and cross-Unking also in part determines the gel 
volume and extractable polymer characteristics of the hydrogels 
formed therefrom. Suitable cross-linking agents are well known In 
the art and include, for example, (1) compounds having at least 
two polymerlzable double bonds; (2) compounds having at least one 
polymerizable double bond and at least one functional group 
reactive with the acid-containing monomer material; (3) compounds 
having at least two functional groups reactive with the acid-con- 
taining monomer material; and (4) polyvalent metal compounds which 
can form Ionic cross-linkages. Cross-linking agents of the 
foregoing types are described 1n greater detail 1n Hasuda et al; 
U.S. Patent 4,076^,663; Issued February 28, 1978. Preferred cross- 
linking agents are the .di- or polyesters of unsaturated mono-or 
polycarboxylic acids with polyols, the bisacrylamides and the 
dl-or trlallyl amines. Especially preferred cross-Unking agents 
are N,h" -methyl enebisacryl amide, trlmethylol propane trlacrylate 
and trlallyl amine. The cross-Hnklng agent will generally 
comprise from about 0.001 mole percent to 5 mole percent of the 
preferred materials. Hore preferably, the cross-linking agent 
will comprise from about 0.01 mole percent to 3 mole percent of 
the absorbent gelling materials used herein. 

The preferred, slightly cross-linked, hydrogel -forming 
absorbent gelling materials will generally be employed 1n their 
25 partially neutralized form. For purposes described herein, such 
materials are considered partially neutralized when at least 25 
mole percent, and preferably at least 50 mole percent of monomers 
used to form the polymer are add group-containing monomers which 
have been neutralized with a salt-forming cation. Suitable 
3Q salt-forming cations Include alkali metal, ammonium, substituted 
ammonium and amines. This percentage of the total monomers 
utilized which are neutralized add group-containing monomers 1s 
referred to as the "degree of neutralization." Typically, commer- 
cial absorbent gelling materials have a degree of neutralization 
somewhat less than 90%. 

The preferred absorbent gelling materials used herein are 
those which have a relatively high capacity for Imbibing fluids 
encountered, in the absorbent articles; this capacity can be 
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quantified by referencing the -gel volume- of sai d absorbent 
gelling materials. Gel volume can be defined In terms of the 
amount of synthetic urine absorbed by any given absorbent gelling 
agent buffer and 1s specified as grans of synthetic urine per gram 
of gelling agent. 

Gel volume in synthetic urine, tsee Brandt, et al, below) can 
be determined by forming a suspension of about 0.1-0.2 parts of 
dried absorbent gelling, material to , be tested with about 20 parts 
M of synthetic urine. This suspension is maintained at ambient 
temperature under gentle stirring for about 1 hour so that 
swelling equilibrium Is attained. The gel volume (grams of 
synthetic urine per gram of absorbent gelling material) 1s then 
calculated from the weight fraction of the gelling agent in the 
i5 suspension and the ratio of the liquid volume excluded from the 
formed hydrogel to the total volume of the suspension. The 
preferred absorbent gelling materials useful in this Invention 
will have a gel volume of from about 20 to 70 grams, more pref- 
erably from about 30 to 60 grams, of synthetic urine per gram of 
absorbent gelling material. 

Another feature of the most highly preferred absorbent 
gelling materials relate^ to the level of extractable polymer 
material present 1n said materials. Extractable polymer levels 
can be determined by contacting a sample of preferred absorbent 
gelling material with a synthstic urine solution for the 
substantial period of time (e.g., at least 16 hours) which is 
needed to reach extraction equilibrium, by then filtering the 
formed hydrogel from the supernatant liquid, and finally by then 
determining the polymer content of the filtrate. The particular 
procedure used to determine extractaMe polymer content of the 
preferred absorbent gelling agent buffers herein 1s set forth In 
Brandt, Goldman and Inglin; U.S. Patent 4,654,039} Issued March 
31, 1987, Reissue 32,649. The absorbent gelling materials which 
are especially useful in the absorbent articles herein are those 
3s which have an equilibrium extractables content in synthetic urine 
of no more than about 17%, preferably no more than about 10% by 
weight of the absorbent gelling material. 
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The absorbent gelling materials hereinbefore described are 
typically used In the form of discrete particles. Such absorbent 
gelling materials can be of any desired shape, e.g., spherical or 
semi -spherical, cubic, rod-like polyhedral, etc. Shapes having a 
large greatest dimension/smallest dimension ratio, like needles 
and flakes, are also contemplated for use herein. Agglomerates of 
absorbent gelling material particles may also be used. 

The size of the absorbent gelling material particles may vary 
over a wide range. For reasons of industrial hygiene, average 
particle sizes smaller than about 30 microns are less desirable. 
Particles having a smallest dimension larger than about 2 mm may 
also cause a feeling of grittlness In the absorbent article, which 
Is undesirable from a cpnsjimer aesthetics standpoint. Further- 
more, rate of fluid absorption can be affected by particle size. 
Larger particles have very much reduced rates of absorption. 
Preferred for use herein are absorbent gelling material particles 
substantially all of which have a particle size of from about 30 
microns to about 2 mm. "Particle Size* as used herein means the 
weighted average of the smallest dimension of the individual 
particles. 

The amount of absorbent gelling material particles used 1n 
absorbent cores will depend upon the degree of absorbent capacity 
desired, and will generally comprise from about 2% to 50X by 
weight of the absorbent core, more typically from about 5% to 20* 
by. weight of the absorbent core. 

When absorbent gelling material particles are to be used in 
the cores of the absorbent articles herein, such cores can be 
prepared by any process or technique which provides a web 
comprising a combination of the fibers and the gelling material 
particles. For example, web cores can be formed by air-laying a 
substantially dry mixture of hydrophllic fibers and absorbent 
gelling material particles and, If desired or necessary, by 
denslfylng the resulting web. Such a procedure is described more 
fully 1n Welsman and Goldman; U.S. Patent 4,610,678; Issued 
September 9, 1986. As indicated in this U.S. Patent 4,610,678, 
the air-laid webs formed by such a procedure will preferably 
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comprise substantially unbonded fibers and will preferably have . 
moisture content of 10% or less. 

The density of the- absorbent' cores which comprise webs of 
g hydrophi 1c fibers and absorbent gelling material particles can be 
of importance in determining the absorbent properties of the cores 
and of the absorbent articles In which such cores are employed 
The density of such absorbent cores herein will preferably be In 
the range of from about 0.06 to about 0.3 g/cm*. and more 
jo preferably within the range of from about 0.09 to about 0 

g/cma. Typically the basis weight of the absorbent cores herein 
can range from about 0.02 to 0.12 g/cra*. 

Density values for cores of this type can be calculated from 
basis weight and caliper. Caliper is measured under a confining 
ressure of 0.137 psi (0.94 kPa>. Density and basis weight v 
include the weight s the absorbent gelling materials and 
odor-control material, density of the cores herein need not 
nfom throughout the core, within the density ranges here 
inbefore set forth, S cores can contain regions or zones of 
2Q relatively higher or relatively lower density. 

III. Ad ditional IKmrWm - Typically, finished absorbent 
articles will contain additional 'fibrous absorbent material such 
as cotton fluff, cellulose P ul P ; chemithermomechanical pulp, and 
the like, well-known In cbmmerclal practice. 
25 + 4 n ' ftWt-FMf Wfttfrial - The finished articles herein will 
typically be provided with a fluid-receiving facing material . The 
front-face (or, "topshesf, material' used herein Is preferably a 
Waining- hydrophobic, fluid-permeable sheet. Hydrophobic 
s eet materials of the type typically employed in the practice 
3Q this invention can be prepared by'm&hods well-described in the 
patent literature. For, example, according to the process of u S 
Patent 4,324,246, Mullane and Smith, April 13, 1982, a sample'of 
thermoplastic material su&i as 0.O036 cm thick polyethylene fn ra 
s heated above its softening point. (The softening point is the 
35 temperature at which the thermoplastic material can be formed or 
molded and is less than the melting point of the material.) The 
heated thermoplastic material in sheet form is then brought into 
contact with a heated forming screen. The forming screen is 



WO 91/11977 



PCT/US91/00693 



18 



prefers ,„ ifertwral „,„ msh ^ 

aperture size, pattern end configuration. A vacl „ used t 

trr: rr the fom,ns sc ™- ^ 

5 zea » h e tk . T P,tt,r " *" d h,V,n8 th « ^ W. 

the film in a patter, corresponding to the pattern md s1 °, " 
apertures 1n the forming screen. 

„ Fluld-peraeabl. sheets prepared in the manner of the Mullane 

et .1 patent are conveniently referred to as -formed «,„. Z 
caliper of such f„„s 1s Important since. 1f the cal peT 1t £ 
great ,„u d may accumulate 1n the apertures ,nd „.t read t ,y 
t erethrough. For the manufacture ,f absorb ,„ t art(c , es ^ **" 

15 d apers. cataenials, Incontinence articles, and the lite tn. 
sheets typically have , c , 11p . r of „„ t „, * «* 
preferably less than about 0-;064 cm. * ° 

res!!!?", Jr"'';™ 1 ' «** 9»f«l herein 1s the 

Z t,«;, 1 5, °"" "*■*«"«••-■ «".r-Hte appearand 

20 "* **?"« 1"Pressi.n, apprising , flu1d.1»p.r,1o„rp1,s«c 
material, mlth s.1d web having , multiplicity of apertures 1 
apertures being defined by , mlt 1p„city of Inters ct g o be" 
Hte elements. .11 ,s disclosed ,» U.S. Patent 4.342,314, 
.nd Thompson. August 3, mt. Th. Radel and ^ ™ 

25 M ' ,r1a,s <" Prepared using hydr^hoblc plastics soch as 
polyethylene, polypropylene, P»c. and the lite. L l julZ 
for ««,„ absorbent products such es c.U..„,., s , ted the ,,te 

i. ., I *? %y " " ,hMt " ,t,r,al »"*" »«™1n is described 
in U.S. Patent 3,S2g,13S, Thompson. Dee«nber 30 ig 7 5 , 

for. of tapered capillaries. These -tapered capillary- sheets 1 

n^r,.?:^" abso r ,rt,ei ^uti:„;: 

nonce articles. They may be prepared from various hydrophobic 
P. ymers es mentioned hereinabove, typically. 
35 ethyl en having thickness of fro. 0.0025 to 0.0051 cm Is eteCte 
Reference to U.S. Petent 3,g 2 g.l35 can be M de 1n order to 
further visualize tepered capillary sheets. In „,.. the of 
canaries In tech tepered capillary topsheets a" Mn . tact 
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with the ^ underlying ,b S prb.nt cor. Mt .rl,l. Generally, tepered 
capi l.rt,s ,r. ,„ th. for. ,f , fmtnm of , ^ 

« It is to b. „„d, rs tood th.V.py gm(! r,11y t,p.r1 structur.' 
s«ch as a frost™, of a pyrartd or th. lu. „th , triangular' 
sou.™, or polygonal ta«. Is *,t M » th. t,r. -tap.,* capnw 
circular taper* capillaries. h™*er, ar. ««, ,„ tn1s \'[ 
tton for comr.ni.nc.. it Is also to be understood thet the 
tapered c,pill,ri.s can be asy-wric (1..., th. an gle of taper on 

10 Z', ! 2 T ""I™ '™ "* M MOther «»' that t 
»91« of tep.r can clang, conttnoously (U... be c«r».d) o».r the 
dlstanc. fro. bas. to, w „. ,„ tne lut , r ■ J ™ * 
tap.r 1s d.fin«l as the an,,, of th. tangent to th. side of the 
11 7. " S "Penlns dimension. The 

15 « !. .T S ' ,1t • M, f ° r according to the 

practice of this i»™,tien is fr» about W to about 60- 

Base opening dWion of th. capillar)., 1s defined as the 
«ax mum open ...surM.,* tp th. pl,„. of t.psh..t ,t s.id tap.r.d 

measurement in the apex of said tapered c.pil1«ry, rt,i cn „„ ts 

't.r,* 1 P '* M ° f * *■"»*• *- to. tapered cap , 
is in th. for. .f , fruatrurof . conical surfece, the base Z 
apex opening di-n.ion, respectively, the b J e d< J £ 
th. ap«x d1a»t.r. tost: dlwt8r lM lpex d1uatlr ,„ 
after us* interotangrtrty wth, re S pecti».,y, „„. *™ 
dteenslon and apex opening dimmton. 9 
Tb. Upered opiHae- ,p.x dimrter is a diameter «hich .ill 

the underlying absorb**,*,™. Tb. ^ dimter „ ^ 0 
0.004 to about ..,»» »„ch (0.010 to K254 centimeter), pref. ,Hy 
fro. about 0.005 to about 0.020 inch (0.013 to 0.051 cent.*'.' 

Th. t.p.«d ..pillary bas. diM.t.r is s.lected to satis,, 
te. criteria The first of these is the subject... Z T2 
surface of th. tupsheet uhich conUcts th. skin of th. user. It 
js bas been discovered that, polyethylene „ „ „,„, t „ ^ 

pleasing clothlike, non-«xy attributes .hen the bes. disaster is 
ulthin the range fro, .bout 0.005 to about 0.250 inch (0.015 to 
0.635 centimeter). Preferably, th. base di«t,r should be .it. „ 
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the range of from about 0.030 to about 0.060 Inch (0.076 to 0 152 
centimeter). The second criterion 1s that the capillary base 
diameter be small enough to alio- an expected liquid droplet to 
s bridge across at least one capillary. This criterion is satisfied 
by the above dimensions for disposable diapers and sanitary items 
The height of the tapered capillary is defined as the 
distance between the outermost surface of the topsheet (l.e that 
surface which normally contacts the skin of the user) and the apex 
w of the tapered capillary. This height, of course, depends upon 
apex diameter, base diameter, and angle of taper which have been 
selected as hereinbefore described. The height of the tapered 
cap llary should provide a structure with a minimum tendency to 
collapse in use. The characteristics of the material of con- 
15 structlon of the topsheet in large measure determine suitable 
ranges for the height. When the topsheet is low density poly- 
ethylene of from 0.001 to 0.002 inch (0.003 to 0.005 cm) thickness 
and apex diameter and base diameter are In the preferred range, 
and angle of taper a is In Its critical range, the height of the 
tapered capillary can be from about 0.003 to about 0 159 i nch 
(0.008 to 0.404 centimeter). °°ut 0.159 inch 

A state of relative dryness on the surface of the topsheet 
implies that most of the liquid which contacts the topsheet 1s 
transferred through it to the absorbent element. This in turn 
25 mplies that each isolated droplet of fluid In contact with the 
to P she et must be in contact with the base diameter of a tapered 
capillary. This state of affairs can best be achieved if the land 
area (the area of the topsheet that exists between the bases of 

limiting value 1s the case where conical tapered capillaries or 
pyramidal tapered capillaries are provided In close packed array 
(where the periphery of the base of each capillary Is In contact 
on all sides with the periphery of the base of adjacent capil- 
arles). The preferred arrangement of minimum land area tends to 
insure that an individual droplet will contact at least one 
tapered capillary. A preferred arrangement in disposable diapers 
is where the tapered capillaries as hereinbefore described are in 
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ordered arrangement with from about 30 to about lSoo , 

=r w « of topsheet (5 TnZtZ 

T " * ' »*- -W wtth »1. .,e^r.f the s 1 

and .rr.ngM.nt nf the desired tapered capillar,., (hereinafter ! 
PI. -Id,. Each e,^ „ secured weh ;„ , 

J0 Its epex extends „ v ,r» the base ., the pin mU . A portion of 
shoe, „t.r1., ,s kroojM Into contact with the he.ted p7„ l,d 
bet««„ the M ld . res,l,.„t feklnj pl.U p7. s Jl 
•Ppllad to the cc*1„, t „n ,f „,„, snMt ,„'„ P „ s) .^""J 
and taper*. «p.n,r..s. .re fcrefcd ,„ the sheet ", .fj 

, 5 taper* capillary t.psheet. An alternate way of construct h 

capillary sheets In o„ e of tl)e ,fore«„t,oned „,* It SZ 
necessary t0 physical* r», v . Mtertal frM J ^ * 

» : ,P "* H " » « * '«« that the epex dlej." ," 
deslr* ».!„.. such r»«„ of uUrtti ca „ „, ^ « 

••"tins th. fo««i tc-psta* so as to dielt open the apices S .. 
•Ho. U S. Patent 4.«a, M3 . curr. end 11 J,, 

A highly-preferred fl.td-pemeabl. HmU^n. sheet Mt , ri „ 
uhlch cm be employed in the practice of this i-T 

in U.S. P,t..t 4.463,^ Ahr * ^ » 

tlon of the Ahr et .1 .structures. 

In general terns, the sheets provided by US p..... 
MB .045 are designed not only to provL , *s, able i.th 1 
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Such highly-preferred sheet materials can be succinctly 
described as being a macros cop Ically expanded three-dimensional 
Plastic "web" having at least one visible surface which appears 
5 substantially nonglossy when exposed to light, substantially all 
of said visible surface exhibiting a regularly spaced, microscopic 
pattern of discrete surface aberrations, each of said surface 
aberrations having Its amplitude oriented perpendicular to the 
surface in which said surface aberration originates, each of said 
w surface aberrations having a maximum dimension of less than about 
6 mils, as measured in a plane oriented substantially perpendicu- 
lar to its amplitude, whereby said surface aberrations are not 
discernible to the normal naked eye when the perpendicular dis- 
tance between the viewer's eye and the plane of said web is at 
i5 least about 12 inches, each of said surface aberrations also being 
free of planar areas which are large enough to Inscribe a 4 mil 
diameter circle and so spaced relative to all adjacent surface 
aberrations that the maximum diameter of any circle which can be 
inscribed on any planar surface Intermediate said surface aberra- 

20 t !°" , and " 1d adJaC6nt $UrfaCe aberrat1 °ns 0" any portion of said 
visible surface is less than about 4 mils, whereby any light 
incident upon any portion of said visible surface is diffusely 
reflected Into a multiplicity of directions by said surface 
aberrations so tnat said visible surface appears substantially 

25 nonglossy. * 

The '045 sheet materials can have at least a portion of said 
surface aberrations comprising protuberances projecting generally 
outwardly from the surface, and can have at least a portion of 
said surface aberrations comprising depressions projecting 
3Q generally Inwardly from the surface of said web. 

The manufacture of these preferred sheets can be achieved by 
use of a forming screen or structure, as generally noted herein- 
above, which provides said surface aberrations by virtue of 
knuckles- on the support member. (The preparation of such sheets 
35 1s described In great detail In U.S. Patent 4,463,045, and their 
method of preparation forms no part of this Invention.) In 
general, the resulting surface aberrations correspond to the 
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knuckles of . woven nesh support structure which directly contacts 

ZT ° f " W P ' m,C ' ~n 

5 in a preferr* manufacture method, the woven mesh support 

structure whtd, directly contacts the visible surface of ,,d 
sheet is comprised of filaments having , diameter hetween about 
on. end about two .lis and , mesh „ unt 6et » een , b011t £ ™ U 

«M T k'T (2,M * 165 f,UTO " tS »» inch 

>° £ ~, ' ,b0rt 40 ° fiU " nt! p,r '»"•»' Inch (2.54 cms) by 
400 filaments per Hneel Inch (2.54 cms). ' * 

Preferred sheets' .-herein are those .herein said surface 
aberrations „„, an average amplitude" of at l„st about 0.2 mils 
J"" * 0.3 mils. Host preferably sh i 

„ 0«'1"!> » «M1tud, of each of s ,1d surface aberr.t'„ 
-easur* perpendicular to the surface In which said su 

±10%, of the „„.,,,, „, ue ef the MpHtude for ,11 ,di, c ,„t 
surface aberrations ere used. *U«cent 
20 . „ ■' ^, • , ' ,), " s ""t' "*ose back feces are treated with 

April 5, 1988, end these can elso be employed herein 

In addition to the sophisticated apertured materials 
««- hereinabove, tb. p^tlce pf the present l„,"t,on % Z 

- zzzzzxr"* — £ 

nrmfJL" 1 " r^*" 0 " f ™ 41,9 «"> ^™s.1d, 

preferred "sheet- or .film- materleTs used ,„ to. practice . 

this muentlon ere substantially different fro. f,bro us n0 * °„ 

30 . erl.ls which are ch.r,cter,„d by a ,.rg. J?* ~ ™ 

Moreover, such sheet Mortals are made from materials 
^,y hydrophobic the^pUstlc polymeric materia" 

35 Other topsheet materials which can be used herein i„ c i ud e 

for exmsple, various nooabsorbent flbrws or f 11 amyous network 
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sheets which are aqueous-fluid-permeable by virtue of a »„■»♦< 
pHcUy .f h.,es or ch.n».„ pass,,, .J^! Lc h " n 
~t.rt.ls «n b. prepared by ..thods well-descrtbed 1n the paten 

5 "STST- ° r «•*«« * *H. process of U.S. 

4,636, 19 Madsen et ,1, January „, , M7) sneets cmf "J 

»d with »„„ d1„,.,„ r or soft , nl ^ 

10 1 11 k T"" *>1y«r .ateruis. 

Such sheets can he used t„ the practice of this Inuentlen. 

aJUHT *!? r eHa ' USefU ' here1 " 15 the *>™»1n.us „et 
c«pr . no a reticular network of polyene fn«w,ts, s.1d net 
comprising two arrays of fila^ts oriented at , displacement 
15 angle of^o-PO degrees. Reference can he «ade to European Patent 
App let on 0215417. filed 06.P9.M, Sneyd et .,, * 
•sslst .isuallzatlon of this sheet. The aforesaid sheet J.h,1 s 
can he prepared using hydr.ph.h1c plastics such as poly* y , „ 
polypropylene, PVC. and the like, and are *ll-k„J f „ „, „ 
M ahs.rt.nt products such a. cat-enl.ls, M d the l,k.. Such she t 

"ST""* ' b ' S,S w, » St " °-'-=-0 ounce /yd 
»Lf"/ °'° 16 g/OT! '- ' " U » r ° f 5 " 25 *">■ «« open aro, 

po^ethylen, or polypropylene, that ,s thin enough 'flLX 
A polyethylene sheet 0.001-g.S m thick ,s typlc.1. nushabl. or 

jest - - * ••»•• - p-- 

30 

«• flaiaa] Bftmnlm Htl i m - The ,bsorb,nt structures 

thT ,T pTace'Vt Te.rT uslr7 hT , " t,, ""** 
structures to perf.™" tnelrTnt^dTnct,^ ^"£L* 
diapers and Incontinence greets «n be provided with well Zl 
c~rc,a,,y-.„„. M , tape fasteners. Sanitary ZZ jTZ 
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provided with glue stripes facing outward on their backsheet in 
well-known fashion. Various pins, clips and fasteners of well- 
known types can optionally be employed. 

VII. Optional fldjyna fln^-rimtrnli^ m^T^It - The 
compositions and articles of this invention can also contain an 
effective, I.e., odor-controlling, amount of various additional 
non-zeolite odor-controlling materials to further expand their 
capacity for controlling' odors, as well as the range of odor types 
being controlled. Such materials Include, for example, activated 
carbon, kleselguhr, cetyl pyridlnium chloride, zinc chloride 
copper salts, copper Ions, and the like, such materials typically 
comprise 0.01% to 15% of the compositions herein. Stated other- 
wise materials such as, activated carbon can typically be present 
15 it the 0.1 g to 5.0 g level 1n absorbent articles of the type 
disclosed herein to provide additional odor control benefits. 

EXAMPLE I 

Pads suitable for use as an absorbent structure in diapers 
sanitary napkins, and the like comprise a substantially homogen- 
eous blend of the following. 9 

Ingredient , p 

Kraft Cellulose Fibers (SSK*) % 
Intermediate Zeolite** . 14 
♦Southern Softwood Kraft. 
**Ava11able as VALFOR CP300-56. 

EXAMPLE II 

A lightweight pantiliner suitable for use between menstrual 
periods, and which can be disposed of in a toilet (1 e 
flushable") comprise* a pad (surface area 117 cm'; SSK air feU 

30 VALFOR ZTJ>? 9 ° f ^ 1nterwed1ate "oUte particles (as 
VALFOR CP301-68), said pad being interposed between the topsh et 

blksheet *" ' f1br ° US * n ° nW ° V6n ' "«"■«• 
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EXAMPLE. Ill 

A mixed odor-control ling agent Is as follows 

ABSCENTS (avg. 5 microns) 5Q 
VALFOR CP300-35 (10 microns) 5Q 
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EXAMPLE IV 

A catamenial product In the form of a sanitary napkin having 
two flaps extending outward from Its absorbent core is prepared 
5 using the pad of Example I (surface area 117 cm*; 8.5 g SSK air 
felt; 2.0 g zeolite SfO,:A10 t 8.5), per the design of U.S. Patent 
4,687,478, Van Tlllburg, August 18, 1987. The nonglossy sheet of 
U.S. Patent 4,463,045, Is used as the topsheet. 

EXAMPLE V 

1Q A disposable baby diaper using the odor-control pad of 

Example I Is prepared as follows. The dimensions listed are for a 
diaper Intended for use with a child 1n the 6-10 kilogram size 
range. These dimensions can be modified proportionately for 
different size children, or for adult Incontinence briefs, accord- 

J5 Ing to standard practice. 

1. Backsheet: 0.025-0.070 mm polyethylene; width at top 
and bottom 33 cm; notched Inwardly on both sides to a width-at- 
center of 28.5 cm; length 50.2 cm. 

2. Topsheet: tapered capillary polyethylene topsheet, per 
2Q U.S. Patent 3,929,135, described hereinabove; width at top and 

bottom 33 cm; notched inwardly on both sides to a w1dth-at-center 
of 28.5 cm; length 50.2 cm. 

r. -J' ^r bCTt C ° re: a1r ' U1d W °° d Pulp f1bers > er 

I, Taber stiffness range 7-9.5, 8.4 mm thick, calendered; width at 

25 top and bottom 28.6 cm; notched Inwardly at both sides to a 

width-at-center of 10.2 cm; length 44.5 cm; 3.2 g of zeolite 

powder SIO^AIO, 7.0; 5 micron particle size dispersed 1n said 



30 



core. 

4. 



Elastic leg bands: four individual rubber strips (2 per 
side); width 4.77 mm; length 370 mm; thickness 0.178 inn (all the 
foregoing dimensions being n the relaxed state). 

The diaper of Example V 1s prepared in standard fashion by 
positioning the core-plus-odor control material covered with the 
topsheet on the backsheet and gluing. 
35 The elastic bands (designated "Inner" and "outer", corres- 

ponding to the bands closest to, and farthest from, the core 
respectively) are stretched to ca. 50.2 cm and positioned between 
the topsheet/backsheet along each longitudinal side (2 bands per 
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side) of the core. The Inner binds along each side are positioned 
ca. 55 m from the narrowest width of the core (measured from the 
inner edge of the elastic band). This provides a spacing element 
5 along each side of the diaper comprising the flexible topsheet/ 
backsheet material between the inner elastic and the curved edge 

th? he , TV, 1nB6r bands are 9 lued *™ along their length in 
the stretched state. The outer bands are positioned ca. 13 J 
from the inner bands, and are glued down along their length in the 
w stretched state. Since the topsheet/backsheet assembly is flexi- 
dll™ 9lUed " d ° Wn ^ C ° ntraCt *° elast ^« the sides of the 

It will be understood that the practice of the present Inven- 
tion applies not only to. human odors, but also to animal odors 
15 EXAMPLE VI 

A cat Utter product comprises the following components. 

Ingredient p _ . , 4 , 

Zeolite * £ *™* ^ * 

Comminuted Cellulose** 82 
20 Activated Carbon 

*As CBV-100 series 
♦♦Compacted In granular form. 

As can be seen from the foregoing, the compositions of this 
invention are used in. odor- controlling amounts to achieve the 

25 tll Z b n ms ; Th1s *" mt can * of course > ™>> 0" 

the intended end-use and severity of the odor. Typically eata- 
ble! 1 products will employ sufficient amounts of said composition 
to deliver from at least about 0.2 g. to about 0.4 g. of the 
0 or-controning agent. To assist the formulator, a simple test 
30 nl "^-controlling capacity of such compositions comprises 
Placing the odor-control Hng composition In an absorbent pad of 
the desired type and uniformly adding a 5 ml. aliquot of a defined 
onion/ asmonla odor medium (20 g. commercial onion powder, 900 mis 

35 ^ 'f *\ 3 '° 9 NaC1 * 15 '° 9 ' UrM; 10 '° ■! of 1 normal Hcl, 
stirred 4 hours, filtered; NH 4 0H and H 8 0 added to yield NH.OH 
concentration 500-1500 ppm, as desired). After equilibrating Jor 
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1 hour in a closed container with a sniff port, the odor- 
controlling capacity of the composition can be judged and the 
amounts used can be adjusted accordingly. 
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CLAIMS: 

1. A method for decreasing odors associated with bodily fluids 
such as blood, urine and the like, characterized in that it 
comprises contacting said fluids with an odor-controlling amount 
of an intermediate ratio SiQ 2 zeolite, preferably wherein the 
Si0 2 :A10 2 ratio is less than about 10. 

2. A method according to Claim 1 wherein the intermediate ratio 
Si0 2 /A1Q 2 zeolite is used in combination with a high ratio 
Si0 2 /A10 2 zeolite. 

3. A method according to Claim 1 wherein the zeolite is used in 
combination with activated carbon. 

4. An article of manufacture, comprising a fluid-absorbing pad, 
or the like, said pad comprising one or more water-wettable 
fluid -absorbing materials, and characterized in that it contains 
an odor-controlling amount, preferably at least 0.3 g., of an 
intermediate ratio Si0 2 /A10 2 zeolite. 

5. A diaper, sanitary napkin or pantiliner according to Claim 4. 

6. A diaper, sanitary napkin, or pantiliner according to Claim 4 
wherein said fluid-absorbing pad is interposed between a fluid- 
permeable topsheet and a fluid-permeable backsheet. 

7. An article, preferably a sanitary napkin or pantiliner, 
according to Claim 4, additionally comprising a high ratio 
S10 2 /A10 2 zeolite, or mixtures thereof with activated carbon. 
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